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Brigitte von Rechenberg, Prof. Dr. med.vet. Dipl. ECVS 
Musculoskeletal Research Unit, Equine Department, Vetsuisse Faculty, University of Zurich, Switzerland 
 
The use of sheep as animal models in musculoskeletal 
research is based on several decisions, of which some of 
them are related to scientific background, others to 
animal welfare aspects or more prosaic to costs. 
As for scientific background, sheep are suitable as 
experimental animals especially due to their morphology 
and lamellar structure of bone similar to humans. Their 
harversian system, physiologic remodeling rate and 
capability for primary bone healing are comparable to 
humans. In addition, their size, weight and, therefore, 
load on the skeletal system is similar and lend itself for 
testing of all kind orthopedic implants. Last but not least, 
they have a similarly functioning immune system as 
humans rendering them also suitable for testing 
biocompatibility issues for degradable and non-
degradable biomaterials. Sheep are docile in nature and 
also relatively easy to handle for researchers. They can 
be kept in groups according to their character and 
depending on the experimental design may be allowed to 
roam free on pasture, both important issues in relation to 
animal welfare. Due to their herd nature, being kept in 
flocks together with peers is more important than free 
ambulation, which makes them superior experimental 
animals compared to dogs and horses, even if the 
experimental design warrants restriction. The 
psychological wellbeing of dogs and horses is much 
more impaired if they need to be confined to stalls 
compared to sheep. Compared to dogs, horses or even 
primates, costs related to maintenance are less, although 
if appropriate herd and health management is applied, the 
first impression may be misleading. 
Although sheep have proven to be suitable for research 
in bone, they are not without problems and complications 
are common, mostly related to spontaneous fractures 
either through a stress riser such as a simple drill hole, or 
above or below a plate fixed to the bone. Complication 
rates are seldom openly communicated, but vary between 
0- 100%, with an average between 18-40%. However, 
from an animal welfare viewpoint, any complication rate 
above 2-5% is ethically unacceptable, since major 
suffering is associated with these complications. 
Complications related to spontaneous (re)fractures 
normally are related to i) stress risers, ii) implant size and 
placement, and lastly iii) improper postoperative care. 
Stress risers are usually due to the very nature of brittle 
sheep bone in combination with placement of drill holes 
for screws or other implants in cortical bone without 
additional protection. If drill holes are placed off center, 
or through trajectories important for mechanical load, the 
result can be disastrous, such that long spiral, multi-
fragmented fractures occur. Sheep bone fractures easily 
in the longitudinal axis, since through its brittleness it is 
not very resistant against torsion or shear forces. Implant 
size is also a problem, since - as typical for ruminants – 
body weight and dimension of long bones resp. size of 
implants often don’t match. For eg. The 3.5mm system in 
screws perfectly fits for the dimension of sheep long 
bones, but they are often too weak for their body weight. 
If full weight bearing is applied, implants may break too 
easily. If the 4.5mm system is used instead, the stress 
rising through too large a hole may end up in 
catastrophic failure. Furthermore, not all long bones are 
similarly suitable for studies of fracture repair. Apart 
from size and form in relation to the implants, coverage 
with soft tissue and number of parallel bones (eg. 
metacarpals, metatarsals), animal behavior such as 
getting up, lying down, matching of claws and stall floor, 
etc. have to be considered as well. Maintenance at least 
for long bone fractures, includes protective bandages or 
casts and suitable suspension systems that prevent 
animals from lying down while at the same time not 
compromising their mental and physical wellbeing.  
If orthopedic research should become global, such that 
experiments conducted can be truly compared between 
studies, it is imperative to look more closely at some of 
the sheep models used, analyze why these complications 
occur and try to establish models that are safe for the 
animals and good for research. In addition, data banks 
for sheep models should be established and centralized, 
where models are screened for suitability for their 
original research question, outcome and complication 
analysis. Only then, results can be truly compared for 
research purposes. 
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